Abstract. Background 
The aim of this study was to evaluate and compare the decision-making and attitudes of medical students and experienced GPs regarding several aspects of EOL-care of cancer patients. The results could be useful for the planning of medical education concerning decision-making in EOL-care.
Materials and Methods
Participants. In autumn 2015, a postal survey with a questionnaire was sent to 500 GPs who were randomly selected from the registry of the Finnish Medical Association [details published earlier by Piili et al. (8, 13) ]. The survey was sent twice to non-respondents. A questionnaire with the same hypothetical patient scenarios was offered to all Finnish medical students during their last year of medical school (Table I ). All five universities with a faculty of medicine (Tampere, Helsinki, Turku, Kuopio and Oulu) participated in the study during the autumn of 2015 and the spring of 2016 depending on the graduation date at each university. The questionnaire was given to 639 students during a teaching session and returned to the teacher either personally or by post. Valid responses to the questionnaire were obtained from 402 (63%) and 245 (49%) of the students and GPs, respectively. After excluding GPs who had graduated less than five years ago, 222 (47%) GPs were included in this study. This study was approved by the Regional Ethics Committee of Tampere University Hospital, Finland (R15101).
Questionnaire. The questionnaire included seven patient scenarios, of which three were used in this study. In addition, there were several questions concerning the attitudes and background factors of the respondents. Attitudes towards several ethical and personal aspects were assessed with a 100-mm visual analogue scale (VAS) from "definitely agree" (0 mm) to "definitely disagree" (100 mm). These included, for example, statements concerning euthanasia, palliative care, the role of religion and advance directives in the decision-making process. The respondents were instructed to answer the questions in the given order and to not change their answers once given. This questionnaire has been previously used and validated among Finnish physicians (2-4).
Patient scenarios. Scenario 1:
An 82-year-old forest worker was diagnosed with prostate cancer 3 years ago. During the past year, he has received treatments for bone metastases. He has now been hospitalized for a month, is almost totally bedridden, and needs help with all activities. His mental condition has been normal. His general condition has weakened during the past week to the point where he is now totally bedridden and is receiving large doses of pain medication. Today, he became comatose. His haemoglobin count is 68 g/l, while a week ago it was 118 g/l. His blood pressure is 80/40 mmHg. There is no verbal or written advance directive. The patient's wife has previously said that she expects the doctor to make all treatment decisions according to his/her best understanding. After the scenario, the doctors were asked to choose one of the given treatment options. The concepts used in the treatment options were explained as follows: a) palliative care: good nursing, sufficient medication for pain and other symptoms, and intravenous hydration only when suggested to provide relief of the patient's symptoms; b) active care: use of antibiotics and intravenous hydration or blood transfusions aimed at saving the patient's life in a life-threatening condition; c) intensive care: transfer of the patient to an intensive care unit (ICU). Scenario 2: A 32-year-old female patient is brought by ambulance to the emergency unit. She is accompanied by her husband who says his wife has inoperable brain cancer. She has been receiving maximum radiotherapy, but this was discontinued three weeks ago. She has deteriorated considerably during the past week. The patient has now had an epileptic seizure and has been unconscious since the attack. After 20 min at the hospital, the patient stops breathing, and there is no pulse. Your treatment decision as a doctor on call is one of the following: a) to start cardiopulmonary resuscitation (CPR) or b) to withhold CPR.
Scenario 3: A 62-year-old male patient with lung cancer and metastases was admitted to the hospital ward and received highdose morphine medication. Due to respiratory weakening, he had become comatose the night before. He also suffered from severe anaemia and had abundant pleural effusion and fever. After the presentation of the patient scenario, there was a question about the treatment decision: Which of the following treatments already started (*) or planned would you withhold or withdraw? The decision responses were expressed on a scale from 1 (I definitely would not) to 5 (I definitely would). The treatments were a) antibiotics (*); b) mechanical ventilation (*); c) blood transfusion; d) pleural drainage; e) chest X-ray examination; f) laboratory tests; g) intravenous hydration (*); h) nasogastric tube (*); i) thrombosis prophylaxis (*); and j) supplementary oxygen (*).
Statistical analysis. The answers were re-categorized dichotomously for the statistical analysis for the Scenarios 1 and 3. The conversion was conducted as follows (responses shown in brackets): In the Scenario 1, "choosing palliative care" (a) and "not choosing palliative care" (b and c) and in the Scenario 3, "withhold or withdraw" (4 and 5) and "to not withhold or withdraw" (1, 2 and 3). The comparison of the students and the GPs was performed using the Pearson Chi-Square test for the dichotomous variables ( Figure 1 and Table II) and Mann-Whitney U test for the continuous variables (Table III) . P-values less than 0.05 were accepted as statistically significant. The data analysis was performed using IBM SPSS Statistics for Windows, version 24.0.
Results
Characteristics of the participants are presented in Table I . All the students were under 50 years old, while over half of the GPs had reached this age. The GPs' median time from graduation was 23 years (range=5-40 years).
Treatment decisions in end-of-life care. The decisions of the students and GPs in patient scenarios 1 and 2 are shown in Figure 1 . The GPs were more likely not to resuscitate the patient with an inoperable brain tumour (scenario 2), while the majority of both the students and the GPs chose the palliative care in the comatose patient with prostate cancer (scenario 1).
Willingness to withhold or withdraw therapies. The GPs were more likely to withdraw or withhold therapies than the students in a patient with an end-stage lung cancer (Table II) . This difference was significant in withdrawing antibiotics and the nasogastric tube, and withholding blood transfusion, pleural drainage and taking a chest X-ray. in vivo 33: 903-909 (2019) Attitudes. The students considered euthanasia and assisted suicide significantly less reprehensible than did the GPs (p<0.001 in both) as shown in Table III . Religion had a stronger influence on ethical decisions among the GPs than it did among the students. Most of the GPs and the students did not feel burn out, assessed their own health as excellent and achieved satisfaction from being a doctor.
Discussion
The graduating medical students were less willing to withdraw or withhold therapies such as resuscitation in EOLcare compared to experienced GPs. On the other hand, they considered euthanasia and assisted suicide less reprehensible than did the GPs.
In our study, the GPs were generally more willing to withdraw or withhold possible life-prolonging treatments than the medical students. Our results are in line with the study by Rivera and co-workers in which internal medicine faculty members accepted withholding or withdrawing lifesustaining therapy more often than the students (14) . However, to our knowledge, there are no previous detailed surveys on medical students' opinions regarding lifeprolonging therapies during EOL-care.
According to our results, the GPs were more willing than the students to withhold blood transfusions, pleural drainage and chest X-rays in a patient scenario representing EOLcare. The benefit of blood transfusions in EOL-care is often brief and adverse effects may occur (15) . Dyspnoea can sometimes be alleviated by pleural drainage, but the procedure is invasive (16) . We suggest that the main reason that GPs are more willing to withhold these procedures is because they have experience on the risks and inconveniences of these interventions among frail patients. The GPs also withdrew antibiotics more frequently than the medical students. Antibiotics might occasionally be beneficial in EOL-care, but it is unclear whether students were aware of this or whether their decision was due to the difficulty in withdrawing therapies (17) . Interestingly, the nasogastric tube was withdrawn more frequently by the GPs than the students, whereas there was no difference between the groups in withdrawing intravenous hydration. Neither intravenous hydration nor artificial feeding have been shown to improve survival or symptom control in EOL-care (18) (19) (20) (21) (22) . Almost half of the students and one third of GPs would Figure not withdraw antithrombotic medication in EOL-care, although they are likely to be unbeneficial. Thus, these issues should be included in both undergraduate and postgraduate education in palliative medicine. In a Brazilian study, 46% of medical students did not object to withdrawing artificial life support (23) , while 75% of the medical students were willing to withdraw mechanical ventilation in our study. The variability among countries regarding the withdrawal of mechanical ventilation probably explains this difference (24) . However, the students seem to comply with the practices of experienced physicians in Finland as 81% of the GPs also withdrew mechanical ventilation.
Proportions of students and general practitioners (GPs) choosing palliative-care approach for the comatose prostate cancer patient (scenario 1) and deciding not to resuscitate the patient with inoperable malignant brain tumour (scenario 2).
In our study, twice as many students (36%) as GPs (18%) were ready to attempt CPR on the patient with advanced brain tumour. Although advances in medicine may also benefit patients with very advanced diseases, the rate of hospital discharge after CPR for cancer patients is still only approximately 10% (25) . Using this same patient scenario, we have previously demonstrated a correlation between younger age and attempted CPR among Finnish physicians (2) . The growing clinical experience of a physician probably offers more insight into whether CPR may or may not be futile. On the other hand, over 80% of both the students and the GPs chose palliative care in a patient clearly approaching in vivo 33: 903-909 (2019) 906 death (comatose patient with prostate cancer in scenario 1). Although the palliative care approach in this scenario could be regarded as obvious, our result shows that medical schools in Finland seem to offer a basic understanding of EOL-care. In Western Europe, attitudes towards euthanasia and PAS have become more accepting among the public and, to a lesser extent, among physicians and medical students (5, 13, 23, 26) . In our study, the students considered euthanasia and assisted suicide less reprehensible than the GPs. In a study from Puerto Rico, 40% of the medical students and 20% of members of the medical faculty accepted euthanasia (14) , while only 26% of students and 17% of the physicians accepted euthanasia in a Polish study (27) . Our results are not only in line with those of previous studies, but also highlight this difference in the changing atmosphere towards hastened death. We suggest, that the students' lack of clinical experience, younger age, as well as being less influenced by the impact of religion on their decisions may explain their greater acceptance of euthanasia as these factors have been associated with increased acceptance among the public and physicians (5, 13, 28) .
Our aim was not to affirm right or wrong answers to the questions presented, although some basic skills in decisionmaking during EOL-care were evaluated. Nevertheless, the majority of dying patients are taken care by GPs in Finland, and just graduated junior doctors are expected to work as a GP. Our results offer some insight into the educational needs, because the decision-making in EOL-care should include the same clinical principles for every patient regardless of the experience of a physician. Medical students have been found to feel underprepared to have discussions about EOL-care with a patient (11, 12, 29) . Furthermore, their knowledge about assisted dying, DNR orders, advance directives and many aspects of palliative medicine is still known to be inadequate (30) (31) (32) (33) . On the other hand, undergraduate curricula in palliative medicine increases students' knowledge on palliative care (34, 35) and their attitudes towards EOL-care change after an observational experience in hospice (36) . This calls for well-planned educational programmes in palliative medicine in every medical school and continuous postgraduate education. The medical and ethical principles of the complex decision-making in the EOL-care are the cornerstones of this education.
Some limitations of our study must be acknowledged. The response rates (63% for the students and 47% for the GPs) limits the generalizability of our results, though they are higher than in many previous surveys of physicians (37) . Our survey presenting hypothetical patient scenarios may also elicit different answers compared to the decisions made in clinical practice. However, it would be difficult to study these questions in a real-life setting and we suggest that the answers do reflect the general tendencies that contribute to decision-making. Finally, the GPs are a heterogenous group of physicians, which might lessen the comparability between the GPs and the students. To improve the validity of this comparison, we included only experienced GPs.
Conclusion
GPs are more willing to withhold or withdraw therapies suspected of being futile in EOL-care than graduating students, although this difference varies between the treatments. In contrast, students consider euthanasia less reprehensible than do the GPs. Our results call for systematic undergraduate and postgraduate education in palliative medicine, including the medical and ethical aspects of decision-making in EOL-care.
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